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TITLE: Expression of functional melanocortin-4 receptor in the 

hypothalamic GTl-1 cell line. 
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Last updated on STN : 20020122 
Entered Medline: 20011204 

AB Mutations in the melanocortin-4 receptor (MC4-R) cause obesity in both 

mice and humans, and the receptor is presumed to have an important role in 
the regulation of energy homeostasis. The MC4-R is expressed in discrete 
sets or neurons in the central nervous system, and thus it has been 
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technically difficult to study the regulation of expression and the 
signaling mechanisms of this receptor, we report here a neuronal cell 
line that exhibits endogenous functional expression for the MC4-R. 
initially, rt-pcr analysis showed the presence of MC4-R RNA in the 
hypothalamic GTl-1 and GTl-7 cells, in addition, GTl-7 cells expressed 
melanocortin-3 receptor while the GTl-1 subclone specifically expressed 
predominantly the MC4-R rna. High-affinity binding sites were 
demonstrated in the GTl-1 and GTl-7 cells for NDP-alpha ***mel anocyte*** 
- ***stimulating*** ***hormone*** (MSH; K(i) = 1.1 x 10(-10) and 
1.8 x 10C-10) M) and agouti -related protein (AGRP; K(i) = 1.548 x 10(-9) 
and 1.663C-9) M) . al pha-MSH-stimulated *** c amp*** ***production*** 
in GTl-1 cells with an EC( ***50*** ) of 2.2 x 10(-8) M , and 

***camp*** ***production*** was ***inhibited*** in the presence 
of AGRP, an endogenous antagonist of the MC4-R. Stimulation of 
gonadotropin- releasing hormone (GnRH) secretion was achieved with 1 nM to 
1 microM concentrations of NDP-al pha-MSH while no GnRH secretion was 
observed when the GTl-1 cells were treated with AGRP. The data presented 
here show that GTl-1 cells specifically express a functional MC4-R that 
couples to GnRH release, 
copyright 2001 S. Karger AG, Basel 
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DOCUMENT NUMBER: 97021894 PubMed ID: 8868254 

title: Adenosine inhibits L- and N-type calcium channels in 

pituitary melanotrophs. Evidence for the involvement of a G 
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ENTRY DATE: Entered STN: 19961219 
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AB it has been previously demonstrated that activation of Al adenosine 

receptors in frog melanotrophs causes ***inhibition*** of spontaneous 
action potential discharges and alpha- ***melanocyte*** - 

***stimulating*** ***hormone*** secretion, in the present study, we 
have investigated the effect of adenosine on high-voltage-activated (hva) 
calcium currents in cultured melanotrophs, using the whole-cell variant of 
the patch-clamp technique with barium as a charge carrier. Adenosine and 
the specific Al adenosine receptor agonist r-pia ( ***so*** microM 
each) ***produced*** a decrease of the amplitude of the barium 
current, while the selective A2 adenosine receptor agonist CGS 21680 did 
not affect the current. The ***inhibitory*** effect of r-pia was 
observed throughout the activation range of the current, with stronger 
responses at more positive potentials, r-pia ***inhibited*** both the 
L- and N-type components of the current, the effect on the N-component 
being two-fold higher than on the L-component. The ***inhibitory*** 
effect of r-pia was rendered irreversible by addition of GTP gamma s (100 
microM) to the intracellular solution. Pre-treatment of the cells with 
pertussis toxin (1 mi crogram/ml ; 12 h) totally abolished the effect of 
R-pia on the HVA calcium channels. Conversely, addition of a high 
concentration of *** c amp*** (100 microM) together with the 
phosphodiesterase ***inhibitor*'** IBMX (100 microM) to the 
intracellular solution did not modify the effect of R-PIA on the current, 
it is concluded that, in frog melanotrophs, adenosine induces 

***inhibition*** of L- and N-calcium currents and that this effect is 
mediated by a pertussis toxin-sensitive G protein. Our data also indicate 
that the ***inhibitory*** effect of adenosine on the calcium currents 
is not mediated by ***i nhi bi tion*** of adenylyl cyclase. 
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ACCESSION NUMBER: 2001163129 MEDLINE 
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TITLE: Effects of melanocortin peptides on 

lipopolysaccharide/interferon-gamma-induced NF-kappaB DNA 
binding and nitric oxide production in macrophage- li ke raw 
264.7 cells: evidence for dual mechanisms of action. 

author: Mandrika I; Muceniece r; wikberg J E 

corporate SOURCE: Department of Pharmaceutical Pharmacology, Uppsala 
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Entered Medline: 20010405 
AB The pro-opiomelanocortin-deri ved peptide alpha- ***melanocyte*** 
***stimulating*** ***hormone*** Calpha-MSH) mediates broad 
anti -inflammatory and immunomodulatory effects, which include 

***i nhi bi tion*** of the ***production*** and release of 
proinflammatory cytokines and nitric oxide Cno) from macrophages, we 
investigated the effects of alpha-MSH, alpha-MSHCl-10) , and 
alpha-MSHCH-13) on NO ***production*** and nuclear factor-kappaB 
CNF-kappaB) translocation in RAW 264.7 macrophages. After stimulation of 
the cells with bacterial lipopolysaccharide/interferon-gamma 
CLPS/iFN-gamma) , all three peptides ***inhibited*** NO 

***production*** with an order of potency alpha-MSH > or = 
alpha-MSHCll-13) > alpha-MSHCl-10). All three MSH peptides 

***inhibited*** NF-kappaB nuclear translocation with the maximal effect 
of alpha-MSH and alpha-MSHCll-13) being seen in the range 1 nM-1 microM, 
and that of alpha-MSHCl-10) at 1 microM. By use of C125)l-CNleC4) ,d- 
PheC7))al pha-MSHCNDP-MSH) radioligand binding, MCCl) receptor-binding 
sites were demonstrated on RAW 264.7 cells. alpha-MSH and alpha-MSHCl-10) 
competed with the C125)I-NDP-MSH binding at these MCCl) receptor-binding 
sites, but alpha-MSHCll-13) even in concentrations up to 1 mM did not. 
Moreover, alpha-MSH and alpha-MSHCl-10) caused powerful stimulation of 
cyclic 3' ,5' -adenosine monophosphate C ***camp*** ) in the RAW 264.7 
cell, whereas alpha-MSHCll-13) was ineffective. Forskolin stimulated 

***cAMP*** and ***inhibited*** NO ***production*** to the same 
extent as alpha-MSH and alpha-MSHCl-10), but did not modify the 
translocation of NF-kappaB. whereas the protein kinase A 

***inhibitor*** H89 did not modify the effect of alpha-MSH on NF-kappaB 
translocation, H89 caused a partial ***i nhi bi tion*** of the 

***inhibitory*** effect of alpha-MSH, alpha-MSHCl-10), al pha-MSHCll-13) , 
and forskolin on NO ***production*** . in addition alpha-MSH, 
alpha-MSHCl-10), alpha-MSHCll-13) , and forskolin also ***inhibited*** 
the activity of an NF-kappaB-dependent luciferase reporter and these 
effects were partially counteracted by H89. we suggest that melanocortin 
peptides act via dual mechanisms of action: one *** c amp*** -independent 
and causing ***i nhi bi tion*** of NF-kappaB translocation and the other 
dependent on mc(1) receptor/ ***camp*** activation. 
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AB Mutations in the mel anocorti n-4 receptor (MC4-R) cause obesity in both 

mice and humans, and the receptor is presumed to have an important role in 
the regulation of energy homeostasis. The MC4-R is expressed in discrete 
sets of neurons in the central nervous system, and thus it has been 
technically difficult to study the regulation of expression and the 
signaling mechanisms of this receptor, we report here a neuronal cell 
line that exhibits endogenous functional expression for the MC4-R. 
initially, rt-pcr analysis showed the presence of MC4-R rna in the 
hypothalamic GTl-1 and GTl-7 cells, in addition, GTl-7 cells expressed 
mel anocorti n-3 receptor while the GTl-1 subclone specifically expressed 
predominantly the MC4-R RNA. High-affinity binding sites were 
demonstrated in the GTl-1 and GTl-7 cells for NDP-alpha ***melanocyte*** 
- ***stimulating*** ***hormone*** (msh ; K(i) = 1.1 x 10(-10) and 
1.8 x 10(-10) M) and agouti -related protein (AGRP; K(i) = 1.548 x 10(-9) 
and 1.663(-9) M) . al pha-MSH-stimulated *** cAMP *** ***production*** 
in GTl-1 cells with an EC(50) of 2.2 x 10(-8) M, and ***cAMP*** 

***production*** was ***inhibited*** in the presence of AGRP, an 
endogenous antagonist of the MC4-R. Stimulation of gonadotropi n-rel easing 
hormone (GnRH) secretion was achieved with 1 nM to 1 microM concentrations 
of NDP-al pha-MSH while no GnRH secretion was observed when the GTl-1 cells 
were treated with AGRP. The data presented here show that GTl-1 cells 
specifically express a functional MC4-R that couples to GnRH release. 
Copyright 2001 S. Karger AG, Basel 
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AB The locus coeruleus is innervated by proopiomelanocortin (POMC) -derived 
peptide immunoreacti ve fibres. The biological effects of ( 

***melanocyte*** - ***stimul ati ng*** ***hormone*** (aMSH) and 
[-endorphin on second messengers ( ***camp*** , inositol phosphates) and 
gene transcription were studied in the locus ccerul eus-deri ved cell line 
CATH.a. RT-PCR analysis revealed the presence of four MSH receptor 
subtypes (1, 3, 4 and 5). Activation of these receptors by diacetyl 
alphaMSH stimulated *** c amp*** accumulation in a dose-dependent manner 
(EC50: 4 x 10(-9) M) . Diacetyl alphaMSH stimulated transcription from 
reporter genes driven by the c-fos or tyrosine hydroxylase promoter. This 
effect was abolished when protein kinase A was inactivated with a dominant 

***inhibitory*** mutant. RT-PCR analyses revealed the presence of 
delta-, but not mu-and kappa-opioid receptor. Pharmacological analysis 
showed that beta-endorphi n (EC50: 2.5 x 10(-8)M) , but not N-acetyl 
beta-endorphin, antagonized the biological effect of diacetyl alphaMSH on 

***camp*** ***production*** and gene transcription. Since 
N-acetyl ati on regulates the biological activity of alphaMSH and 



beta-endorphin in an opposite manner, we propose a model where the rate of 
secretion dictated by the bioelectric activity of the presynaptic neuron 
modulates POMC-derived peptide maturation and the resulting biological 
signal sensed by the postsynaptic plate. 
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Melanocortin peptides inhibit production of proinflammatory 
cytokines and nitric oxide by activated microglia. 
Delqado R; Carl in A; Airaghi L; Demitri M T; Meda L; 
Galimberti D; Baron p; Lipton J M; Catania A 
III Division of Internal Medicine, IRCCS Ospedale Maggiore, 
Milano, Italy. 
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Journal; Article; (JOURNAL article) 
English 

Priority Journals 
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Entered STN: 19980708 
Last updated on STN: 19980708 
Entered Medline: 19980625 
inflammatory processes contribute to neurodegenerative disease, stroke, 
encephalitis, and other central nervous system (CNS) disorders. Activated 
microglia are a source of cytokines and other inflammatory agents within 
the CNS and it is therefore important to control glial function in order 
to preserve neural cells. Melanocortin peptides are pro-opiomelanocortin- 
derived amino acid sequences that include alpha- ***melanocyte*** - 

***stimulati ng*** ***hormone*** (alpha-MSH) and adrenocorticotropic 
hormone (ACTH). These peptides have potent and broad anti -inflammatory 
effects. We tested effects of alpha-MSH (1-13), alpha-MSH (11-13), and 
ACTH (1-24) on ***production*** of tumor necrosis factor alpha 
(TNF-alpha), interleukin-6 (IL-6) , and nitric oxide (NO) in a cultured 
murine microglial cell line (N9) stimulated with 1 i polysaccharide (LPS) 
plus interferon gamma (iFN-gamma) . Melanocortin peptides 

***inhibited*** ***production*** of these cytokines and NO in a 
concentration-related fashion, probably by increasing intracellular 

***camp*** . When stimulated with LPS + IFN-gamma, microglia increased 
release of alpha-MSH. ***Production*** of TNF-alpha, IL-6, and NO was 
greater in activated microglia after innmunoneutralization of endogenous 
alpha-MSH. The results suggest that alpha-MSH is an autocrine factor in 
microglia. Because melanocortin peptides ***inhibit*** 

***production*** of pro-inflammatory mediators by activated microglia 
they might be useful in treatment of inflammatory/degenerative brain 
di sorders . 
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Agouti signaling protein inhibits mel anogenesi s and the 
response of human melanocytes to alpha-melanotropin. 
Suzuki I; Tada A; ollmann M m; Barsh G s; im S; Lamoreux M 
L; Hearing v J; Nordlund J J; Abdel-Malek z A 
POLA Laboratories, Yokohama, Japan. 
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Entered Medline: 19970630 

AB In mouse follicular melanocytes, the switch between eumelanin and 

pheomelanin synthesis is regulated by the extension locus, which encodes 
the melanocortin-1 receptor (MClR) and the agouti locus, which encodes a 
novel paracrine-signaling molecule that ***inhibits*** binding of 
melanocortins to the MClR. Human melanocytes express the MClR and respond 
to melanotropins with increased proliferation and eumel anogenesi s , but a 
potential role for the human homolog of agouti-signaling protein, ASIP, in 



human pigmentation has not been investigated. Here we report that ASIP 
blocked the binding of alpha- ***melanocyte*** - ***stimulati ng*** 

***hormone*** (alpha-MSH) to the MClR and ***inhibited*** the 
effects of alpha-MSH on human melanocytes. Treatment of human melanocytes 
with 1 nM-10 nM recombinant mouse or human ASIP blocked the stimulatory 
effects of alpha-MSH on *** CAMP *** accumulation, tyrosinase activity, 
and cell proliferation, in the absence of exogenous alpha-MSH, ASIP 

***inhibited*** basal levels of tyrosinase activity and cell 
proliferation and reduced the level of immunoreacti ve tyrosinase- related 
protein-1 (trp-1) without significantly altering the level of 
immunoreacti ve tyrosinase. In addition, ASIP blocked the stimulatory 
effects of forskolin or dibutyryl *** C AMP*** , agents that act 
downstream from the MClR, on tyrosinase activity and cell proliferation. 
These results demonstrate that the functional relationship between the 
agouti and MClR gene ***products*** is similar in mice and humans and 
suggest a potential physiologic role for ASIP in regulation of human 
pigmentation . 
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title: Expression of signal transducing G proteins in human 

melanoma cell lines. 
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SOURCE: Experimental & Molecular Medicine, (Dec. 31, 1997) Vol. 29, 

No. 4, pp. 223-227. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB some malignant melanoma cells regress spontaneously by terminal 

differentiation, and understanding the mechanisms of this spontaneous 
regression can contribute to the development of a new therapy not only for 
melanoma but also for other cancers. The signal transducing G protein is 
one component of the signaling pathways for the differentiation-inducing 
molecules such as alpha- ***melanocyte*** - ***stimulating*** 

***hormone*** (alpha-MSH) and *** c amp*** . To investigate the role of 
G proteins in the differentiation process, we analyzed the expression of 
various G proteins by quantitative western blot and *** c amp*** 
response in human malignant melanoma cell lines, sk-mel-3 cells expressed 
the largest amount of stimulatory G protein alpha subunit (Gsalpha) and 
the largest amount of A **inhibitory*** G protein alpha subunit 
(Gl alpha) was expressed in Malme-3M cells among the 4 melanoma cell lines 
analyzed in this experiment. The sk-mel-28 cells exhibited largest amount 
of alpha subunit of Gg and the bets subunits. The *** c amp*** formation 
by forskolin stimulation was largest in the Malme-3M. The amount of 

***camp*** formation did not show any correlation with the expression of 
Gsalpha nor that of Glalpha. The population doubling time we found that 
the melanoma cells vary widely both in the expression of various G 
proteins and in *** cAMP *** ***production*** depending on the cell 
lines. 
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AB The human melanocortin-1 (MCl) receptor was stably expressed in the 

amelanotic mouse melanoma cell clone B16-G4F which does not express its 
own (mouse) MCl receptor and hence is unresponsive to alpha 

***melanocyte*** ***stimulating*** ***hormone*** (alpha MSH) . 



From several stable transfectant cell lines expressing the human MCl 
receptor in relatively high numbers, three melanin ***produci ng*** 
clones (G4F-12, 14, and 15) and one amelanotic clone (G4F-7) were further 
analyzed in competition binding experiments and in *** cAMP *** and 
melanin assays. The dissociation constants (kd) for [Nle4, D-Phe7] -al pha 
MSH in all four clones ranged from 0.187 to 0.705 nmol/1 , thus 
corresponding to the KD observed with the different human melanoma cell 
lines so far studied. Intracellular *** C AMP*** content was 3- to 
5-fold higher than that of control cells, and alpha MSH induced an 
additional 1.5- to 1.7-fold increase. G4F-15 cells secreted melanin into 
the medium whereas the other clones did not secrete melanin. The extent 
of melanin secretion was similar to that of fully alpha MSH- stimulated 
B16-F1 mouse melanoma cells but the onset of secretion was delayed, alpha 
MSH induced an additional dose- related increase Cup to 1.3-fold) in 
melanin ***production*** which could be suppressed by the addition of 
specific alpha MSH antibodies without altering the constitutive part of 
melanogenesi s . Human and mouse agouti proteins, which ***inhibit*** 
basal and alpha MSH-induced melanogenesi s in B16-F1 cells, both reduced 
alpha MSH-induced melanin ***production*** in G4F-15 cells but did not 
affect the constitutive melanogenesi s. These results indicate that human 
MCI receptor expressed in mouse B16-G4F cells induces constitutive 
activation of the signalling pathway controlling melanogenesi s , most 
likely by tightly coupling to Gs alpha, in a similar manner to that 
reported for consti tutively active receptor mutants in other systems. 
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ab The proopiomelanocortin-derived peptide alpha- ***melanocyte*** 
***stimulating*** ***hormone*** (alpha-MSH) has potent 
anti -inflammatory effects in all animal models of inflammation against 
which it has been tested, understanding of the mechanism by which this 
occurs is incomplete, although there is recent evidence for alpha-MSH 
receptors in murine and human macrophages and for modulation of 

***production*** of proinflammatory cytokines and related mediators by 
alpha-MSH. Because of the prominence of neutrophils in early stages of 
inflammatory reactions where alpha-MSH is effective, we examined human 
neutrophils for evidence of mRNA for alpha-MSH receptors and for 

***inhibition*** of neutrophil chemotaxis. There was accumulation of 
mRNA for melanocortin receptor 1 (MCl) in RT/PCR ***product*** from 
neutrophils stimulated with interferon and LPS. in subsequent studies 
alpha-MSH ***inhi bi ted*** migration of neutrophils from most normal 
volunteers when the cells were placed in fmlp or il-8 gradients. The 
***inhibition*** by alpha-MSH could be traced to alterations in 
***camp*** in neutrophils. The presence of alpha-MSH receptor message 
in neutrophils is consistent with the established anti -inflammatory 
effects of the peptide. Direct ***inhibi'tion*** of neutrophil 
chemotaxis likely contributes to the anti -inflammatory activity of 
alpha-MSH. 
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AB It has been previously demonstrated that activation of Al adenosine 

receptors in frog melanotrophs causes ***inhibition*** of spontaneous 
action potential discharges and alpha- ***melanocyte*** - 

***stimulating*** ***hormone*** secretion, in the present study, we 
have investigated the effect of adenosine on high-voltage-activated (hva) 
calcium currents in cultured melanotrophs, using the whole-cell variant of 
the patch-clamp technique with barium as a charge carrier. Adenosine and 
the specific Al adenosine receptor agonist r-pia (50 microM each) 

***produced*** a decrease of the amplitude of the barium current, while 
the selective A2 adenosine receptor agonist CGS 21680 did not affect the 
current. The ***inhibitory*** effect of R-PIA was observed throughout 
the activation range of the current, with stronger responses at more 
positive potentials. R-PIA ***inhibited* ,v * both the L- and N-type 
components of the current, the effect on the N-component being two-fold 
higher than on the L-component. The ***inhibitory*** effect of R-PIA 
was rendered irreversible by addition of GTP gamma S (100 microM) to the 
intracellular solution. Pre-treatment of the cells with pertussis toxin 
(1 microgram/ml ; 12 h) totally abolished the effect of r-pia on the HVA 
calcium channels. Conversely, addition of a high concentration of 

***camp*** (100 microM) together with the phosphodiesterase 

***inhibitor*** IBMX (100 microM) to the intracellular solution did not 
modify the effect of R-PIA on the current. It i s concluded that, in frog 
melanotrophs, adenosine induces ***inhibition*** of L- and N-calcium 
currents and that this effect is mediated by a pertussis toxin-sensitive G 
protein, our data also indicate that the ***inhibitory*** effect of 
adenosine on the calcium currents is not mediated by ***inhibition*** 
of adenylyl cyclase. 
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AB alpha- ***Melanocyte*** - ***stimulating*** ***hormone*** 

(alpha-MSH) is a potent ***inhibitory*** agent in all major forms of 
inflammation. To identify a potential mechanism of antiinflammatory 
action of alpha-MSH, we tested its effects on ***production*** of 
nitric oxide (NO), believed to be a mediator common to all forms of 
inflammation. We measured no and alpha-MSH ***production*** in RAW 
264.7 cultured murine macrophages stimulated with bacterial 
lipopolysaccharide and interferon gamma. alpha-MSH ***inhibited*** 

***production*** of NO, as estimated from nitrite ***production*** 
and nitration of endogenous macrophage proteins. This occurred through 
***inhibition*** of ***production*** of NO synthase II protein; 
steady-state NO synthase n mRNA abundance was also reduced. alpha-MSH 
increased *** C AMP*** accumulation in RAW cells, characteristic of 
alpha-MSH receptors in other cell types. RAW cells also expressed mRNA 
for the primary alpha-MSH receptor (melanocortin 1). mRNA for 
proopiomelanocortin, the precursor molecular of alpha-MSH, was expressed 
in RAW cells, and tumor necrosis factor alpha increased ***production*** 
and release of alpha-MSH. These results suggest that the proinflammatory 



cytokine tumor necrosis factor alpha can induce macrophages to increase 

***production*** of alpha-MSH, which then becomes available to act upon 
melanocortin receptors on the same cells. Such stimulation of 
melanocortin receptors could modulate inflammation by ***inhi biting*** 
the ***production*** of NO. The results suggest that alpha-MSH is an 
autocrine factor in macrophages which modulates inflammation by 
counteracting the effects of proinflammatory cytokines. 
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AB The biological functions of pyrrol oqui nol i ne qui none (PQQ) , a bacterial 
redox coenzyme and potent radical scavenger, have not been elucidated in 
mammals. In this paper, we studied the effects of PQQ on tyrosinase 
activity and subsequent melanogenesis in murine B16-F10 melanoma and found 
that alpha- ***Melanocyte*** ***stimulati ng*** ***hormone*** 
(MSH)-induced melanogenesis was ***inhibited*** by 6.3 to 25 microM 
PQQ in a dose-dependent manner. Moreover, PQQ ***i nhi bi ted*** 
MSH-induced tyrosinase activity by suppressing tyrosinase mRNA expressed 
by MSH. However, PQQ had no effect on MSH-stimulated cyclic adenosine 3', 
5 ' -monophosphate ( *** c amp*** ) ***production*** . These 
observations suggest that PQQ ***i nhi bits*** the expression of 
tyrosinase mRNA at a post receptor level and that PQQ may be useful in 
investigating hormone actions mediated by *** C AMP*** 
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AB Transfection of class I H-2Kb or H-2Kd into cells of a pigmented subclone 
of B16-F10 BL6 (termed BL6-8) results in the loss of melanin 

***production*** . in contrast, transfected BL6-8 cells expressing 
H-2Dd, H-2Ld, class I H-2lAk and/or the neor genes maintained their 
pigmented phenotype. Melanogenesis was also ***i nhi bi ted*** in cells 
which expressed the endogenous H-2Kb , but not the endogenous H-2Db, gene, 
in order to identify the specific defects in the melanogenic pathway 
responsible for the absence of melanin ***production*** , factors known 
to be related to the regulation of pigment formation were evaluated in 
H-2K-expressing cells. These studies showed that: (1) transfection of 
BL6-8 cells with the H-2Kb or H-2Kd , but not with the H-2Dd, H-2Ld or 
H-2lAk, genes was associated with complete ***inhibition*** of 
tyrosinase activity; (2) alpha- ***melanocyte*** - ***stimulati ng*** 
***hormone*** (MSH) and theophylline (an ***inhibitor*** of 
***camp*** phosphodiesterase) failed to stimulate tyrosinase activity in 
H-2K-positive cells, whereas tyrosinase activities in untransfected, or 
H-2DdH-2Ld, neor or H-2lAk-transfected cells were dramatically increased 



by those agents; (3) treatment with MSH had no effect on *** C AMP*** 
levels in H-2K-posi tive cells but stimulated *** c amp*** levels more 
than 100-fold in H-2K-negati ve cells; (4) in contrast to MSH , forskolin, a 
stimulator of adenylate cyclase, was able to stimulate -*** C AMP*** 
levels in all cell lines tested, but in H-2Kb-positive cells the levels of 
f or skol in-induced *** c amp*** were significantly less than those 
elicited in H-2Kb-negati ve cells; (5) electron microscopy showed that 
H-2K-posi tive cells lacked mature melanosomes; (6) Northern blot analyses 
showed that H-2K-positi ve cells lacked mRNA for tyrosinase or for the MSH 
receptor. Taken together, expression of the endogenous or transfected 
H-2K gene in BL.6 melanoma cells results in down-regulation of the entire 
melanogenic pathway, including the ***i nhi bition*** of tyrosinase and 
MSH receptor gene expression, *** c amp*** responses and melanosomal 
biogenesi s . 
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AB It has previously been shown that dopamine plays a pivotal role in the 
regulation of alpha- ** Melanocyte*** - ***sti mulati ng*** 

***hormone*** (alpha-MSH) secretion from the intermediate lobe of the 
pituitary. In the present study, we have investigated the various 
intracellular mechanisms that are associated with the action of dopamine 
on frog pituitary melanotrophs. Dopamine reduced forskol in-stimulated 
cyclic adenosine monophosphate ( *** c amp*** ) ***production*** and 
the ***inhibitory*** effect of dopamine was blocked by the 
dopaminergic D2 receptor antagonist sulpiride. The D2 receptor agonist 
apomorphine ***inhibited*** incorporation of [3H] inositol into 
membrane phospholipids. Dopamine also ***inhibited*** the formation 
of inositol trisphosphate and provoked accumulation of 
phosphatidyl nosi tol bisphosphate. The ***inhibitory*** effect of 
dopamine on inositol trisphosphate ***production*** was mimicked by D2 
receptor agonists and blocked by sulpiride, using a double-wavelength 
mi crofluon metric approach, we found that dopamine caused a rapid and 
transient decrease in K(+) -evoked stimulation of intracellular calcium 
concentration. The time-courses of the responses of the various 
intracellular messengers indicate that blockage of voltage-dependent 
calcium channels is the primary event associated with activation of 
dopamine D2 receptors, while ***inhibition*** of polyphosphoinositide 
breakdown, related to blockage of voltage-dependent calcium channels, and 
reduction of **# c amp*** ***production*** are secondary events 
which may contribute to the sustained ***inhibi tory*** effect of 
dopamine on alpha-MSH release. 
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AB Rat adrenal glomerulosa cells labelled for 18 h with [3H] inositol 

responded to angiotensin II with a dose-dependent stimulation of the 
accumulation of inositol monophosphate, inositol bisphosphate and inositol 
trisphosphate. Addition of adrenocorticotropic hormone (acth) (10(-7)m) 
reduced the maximum responses without altering the EC50 values for 
angiotensin II. Thus, ACTH acted as a non-competitive ***inhibitor*** 
with respect to angiotensin II. No ***inhibition*** was observed in 
cells labelled for 2 h with [3h] i nosi tol . Detailed examination of the 
***inhibition*** showed that ACTH (1-24) was the most potent 
***inhibitor*** , with acth(1-39) being 10-fold less potent. A mixture 
of alpha- ***melanocyte*** - ***stimulating*** ***hormone*** 
(alpha-MSH) (acth (1-13] and corti cotropin-1 i ke intermediate lobe peptide 
(ACTH(18-39] was similarly inactive. ACTH(5-24) did not ***produce*** 
detectable ***inhibition*** . In terms of specificity, the receptor 
mediating ACTH ***inhibition*** of phosphatidyl i nosi tol turnover was 
similar to the receptor which mediated stimulation of aldosterone 
synthesis. ***inhibition*** by acth was additive with 

***inhibition*** ***produced*** by dibutyryl *** cAMP *** 
demonstrating that it was not mediated by rises in intracellular 
***camp*** . acth ***inhibition*** also was additive with 
***inhibition*** by the calcium channel blocker, nifedipine. These 
results demonstrate an interaction between acth receptors and angiotensin 
II receptors in adrenal glomerulosa cells at the level of their 
receptor-second messenger pathways. 
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AB we show that cloudman melanoma cells undergo rapid arborization in 

response to [Nle4,D-Phe7] alpha- ***me1anocyte*** - ***stimulating*** 
***hormone*** , a potent analogue of alpha- ***melanocyte*** 
***stimulating*** ***hormone*** (alpha-MSH). The arbors were 
established by extension of processes and resembled dendrites, we used 
this system to study the regulation of cell shape. alpha-MSH is known to 
induce increases in *** CA mp*** levels, and agents such as forskolin 
and isobutyl methyl xanthine that led to increased *** cAMP *** also 
caused arborization. However, equally dramatic arbors were formed after 
incubation with the protein kinase c ***inhibitor*** H-7 
[l-(5-isoqui no! inesulfonyl) -alpha-methyl -pi perazine] . Phorbol di esters 
that activate protein kinase C led to cell rounding and antagonized 
alpha-MSH. The actions of protein kinase c cannot be rationalized in 
terms of indirect effects on *** cA mp*** : neither H-7 nor phorbol 
diesters alone altered ***camp* *"* levels, nor did they affect the 
increase in *** c amp*** induced by MSH. we show also that msh 
***produced*** longer-term effects that cannot be mimicked by 
***camp*** . specifically, even in the continued presence of alpha-MSH, 
arborization was followed by morphological reversal to the unstimulated 
flattened configuration within 2 hr. (This did not occur with other agents 
that increase *** cAMP *** or with H-7.) Most importantly, whereas 
MSH-induced arborization occurred in the presence of cycloheximide, 
actinomycin D, or in enucleated cells, the reversal of arborization did 
not. Thus, MSH induced a program of rapid shape change that was dependent 
on new protein synthesis and gene transcription. 
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ab The mouse melanoma cell line B16/C3 offers an excellent in vitro model for 
studying melanocyte differentiation. Melanogenesi s can be induced by 
serum, a hormone-supplemented serum-free medium, ***melanocyte*** 

***stimulating*** ***hormone*** , and dibutyryl *** c amp*** . The 
tumor promoter, 12-o-tetradecanoyl-phorbol-13-acetate, 

5-bromodeoxyuridine, and acidic pH ***inhibit*** this process, using 
two-dimensional polyacryl amide gel electrophoresis, we have identified 
four cellular proteins whose ***producti on*** is modulated during 
melanogenesi s, a process which includes concomitant increases in levels of 
tyrosinase, the rate limiting enzyme for melanin biosynthesis, 
melanization, and ultimately, cell death. The ***production*** of 
these proteins are coordinately expressed or ***inhibited*** in 
response to the diverse inducers and ***inhibitors*** of 
melanogenesi s . we conclude from these studies that these specific 
proteins are intimately involved in the differentiation of B16/C3 melanoma 
cells. 
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AB Retinoic acid was a potent stimulant of pigmentation in human Hs939 

melanoma cells. Exposure to 1 .mu.M retinoic acid for longer than 4 days 
caused a decrease in the rate of cell proliferation and a concomitant 
increase in melanogenesi s. These effects of retinoic acid progressed 
linearly in a time-dependent and a dose-dependent fashion, such that at 
the end of a 7 day treatment cell growth was ***inhibited*** by 
approximately 65%; melanin content and tyrosinase activity increased more 
than 3-fold over the control, interpolation of the dose-response curves 
indicated that 3 nM retinoic acid would cause half -maximal melanogenesi s 
stimulation, no elevation in the level of *** c amp*** was detected in 
the melanoma cells following various periods of exposure to retinoic acid; 
the cells were unresponsive to .alpha.- ***melanocyte*** - 

***stimulating*** ***hormone*** . in the presence of the tyrosinase 
***inhibitor*** phenyl thiocarbamate, retinoic acid was capable of 
***inhibiting*** cell proliferation without enhancing melanin synthesis. 
The tumor promoter phorbol my ri state acetate did not affect the 
proliferation or the differentiation of the Hs939 melanoma cells. The 
enhancement of melanogenesi s by 1 .mu.M retinoic acid was 

***inhibited*** by 66% in the presence of 0.1 .mu.M phorbol myristate 
acetate. The tumor promoter did not reverse the growth- ***inhibitory*** 
effect of retinoic acid. Phorbol, a non-tumor promoter, was ineffective. 
Other retinoids, such as 13 -cis- retinoic acid, retinyl acetate and the 
trimethylmethoxyphenyl analog of retinoic acid, also ***inhibited*** 
the proliferation and enhanced melanin ***production*** in the Hs939 
cells. Retinyl palmitate, the phenyl analog of retinoic acid, and the 
pyridyl analog of retinoic acid were ineffective. 
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ab Native porcine ACTHl-39 and synthetic ACTHl-24 increase c [cyclic] amp and 

steroid ***production*** and ***inhibit*** DNA synthesis in [mouse 
Y-l] adrenal cell line. The COOH terminal sequence of both peptides and 
.beta. -endorphin have no effects, while the NH2 terminal sequence of ACTH 
and .alpha. -MSH [ ***melanocyte*** ***stimulati'ng*** 

***hormone*** ] which have very low stimulatory effect on *** c amp*** 
***production*** , have a mitogenic effect. ACTH might have some 
mitogenic action on adrenal cell in vitro, but this effect is blunted by 
***camp*** accumulation during hormonal stimulation. The results can 
also explain the in vivo and in vitro contradictory effects of the hormone 
on adrenal cell replication. 
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AB Cloudman S91 mouse melanoma cells lose their ability to demonstrate an 

MSH[ ***melanocyte*** ***stimulating*** ***hormone*** ]-induced 
increase in tyrosinase activity as cell density increases. This loss in 
hormone responsiveness occurs before confluency is reached and cannot be 
reversed by exposing cells to increasing concentrations of MSH. The 
failure of high-density cultures to respond to MSH is apparently not the 
result of an inability of MSH to stimulate c[cyclic]AMP ***production*** 
, since either low- or high-density cultures exposed to MSH demonstrate 
equivalent increases in intracellular levels of *** c amp*** 
Theophylline (1 mM) , dibutyryl *** c amp*** (10-4 m) and prostaglandin 
El (10-6 M) each failed to stimulate tyrosinase activity in melanoma cells 
cultured at densities exceeding 6 .times. 104 cells/cm2. The decay of 
hormone responsiveness apparently occurs at a cellular site distal to 

***camp*** ***production*** . The decrease in tyrosinase stimulation 
by MSH as cell density increases is also apparently not the result of an 
increase in activity of any soluble ***inhibitor*** of the enzyme; 
cytosol preparations from high-density cultures (105 cells/cm2) fail to 

***inhibit*** tyrosinase activity in cell homogenates from low-density 
cultures treated with MSH. 
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ab The control of melanin ***production*** , tyrosinase activity, and cell 
replication by ***melanocyte*** - ***stimul ati ng*** ***hormone*** 
(MSH) and cyclic amp ( *** c amp*** ) was examined in differentially 
metastasizing Bl6 mouse melanoma variants, in B16-F1 cells (low 
metastatic potential), MSH or *** cAMP *** greatly elevated tyrosinase 
activity and melanin content while ***i nhi biting*** cell replication. 
The same parameters in B16-F5 cells (intermediate metastatic potential) 
were altered to a much lesser degree, whereas B16-F10 cells (nigh 
metastatic potential) were not significantly affected by MSH or 

***camp*** ■ Therefore, a correlation exists between loss of hormonal 
regulation and increased metastatic potential. 
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TI tle: the effect of the divalent CATION IONOPHORE A-23187 on 

AMPHIBIAN MELANOPHORES AND IRIDOPHORES. 
AUTHOR(S): NOVALES R R 
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language: English . 

AB Ca2+ ions are required in the medium for the full darkening action of 

***melanocyte*** - ***stimulating*** ***hormone*** , but not for 
its second messenger, cycl i c[c]AMP, on isolated frog skin. The possible 
effect of the divalent cation ionophore A23187 was studied, using the skin 
of Rana pi pi ens. it is a potent darkening agent over the range of 1-2 
.mu.M, as measured by reflectance change and microscopic observation. 
During the darkening response to A23187, melanosome dispersion takes place 
in both dermal and epidermal melanophores , as well as aggregation of 
iridophore reflecting platelets. The darkening is slowly reversible in 
Ringer's solution, thus it is not due to toxicity. The darkening is 
partially dependent on the presence of Ca in the medium under certain 
conditions, suggesting that the response involves both the uptake and 
release of ca ions, cytochalasin B reversibly ***inhibits*** the 
darkening ***produced*** by A23187. since this drug is known to bring 
about the breakdown of microfilaments, its ***inhi bitory*** action is 
in accord with the concept that the ionophore is stimulating microfilament 
function. A23187 administered to tissue cultured embryonic salamander 
(Ambystoma maculatum) melanophores ***produced*** an irreversible 
rounding up of the. cells, suggesting a toxic effect. The results with frog 
skin are interpreted as supporting the concept that the action of 

***melanocyte*** - ***stimul ati ng*** ***hormone*** involves the 
***production*** of pigment granule movements as a result of the 
interaction of Ca ions with intracellular microfilaments and possible also 
the breakdown of microtubules. The mobilization of ca ions could be 
brought about by *** c amp*** 
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TITLE: THE DUAL EFFECT OF MELANOCYTE STIMULATING HORMONE ON THE 

GROWTH OF CULTURED MOUSE MELANOMA CELLS. 
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AB Melanotropin ( ***melanocyte*** - ***stimulati ng*** ***hormone*** 
, MSH) can stimulate or ***inhibit*** the rate of proliferation of 
melanocytes. Stimulation was observed in cultures of mouse melanoma cells 
that had low tyrosinase activity and in cells that had normal tyrosinase 
activity but were grown in medium that was changed frequently or was 
deficient in tyrosine. ***mhibition*** of growth was associated with 
high tyrosinase activity and the presence of tyrosine in the culture 
medium, small amounts of exogenous cyclic [c] amp stimulate the growth 
rate of these cells, since MSH causes an increase in intracellular levels 
of *** c amp*** it is likely that the stimulation of growth is due to 
the ability of this hormone to increase the intracellular levels of 

***camp*** . ***inhibition*** of growth in turn is related to the 
activation of tyrosinase by MSH and the accumulation of toxic stubstances 

***produced*** by the tyrosinase reaction. 
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ab Melanoma cells in culture possess various shapes depending on the stage of 
the cell cycle, stimulation by ***melanocyte*** ***stimulating*** 

***hormone*** (MSH) resulting in elevation of cyclic AMP ( *** c amp*** 
) growth ***inhibition*** and melanin synthesis will stabilize these 
cells in a morphology characterized by the presence of long dendrites. The 
dendrites of melanoma cells have been shown to contain assembled and 
paralleled aligned microtubules and microfilaments. The ionophore A23187 
is a carboxylic acid derivative which has a high affinity for calcium and 
a diminished attraction to other divalent events dependent on elevation of 
cytosolic calcium. Recently this compound has been shown to 

***inhibit*** butyrate and dibutyryl *** cAMP *** (db *** c amp*** ) 
induced cell morphologies in HeLa and CHO cells. Treatment of Bl6 melanoma 
cells with (db *** c amp*** ) for 24 hr resulted in dendritic cells 
possessing parallel assembled microtubules. A23187 treatment resulted in a 
Diphasic response: its long term effect was characterized by small 
epithelioid cells, while the immediate response ***produced*** 
elongated cells with parallel arranged 10 nm mocrofi laments , 
characteristic of dispersive melanocytes. 
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AB Growth and melanization are intimately related in melanoma cells. MSH [ 

***melanocyte*** ***stimulating*** ***hormone*** ], by promoting 
elevated c(cyclic)AMP levels, causes increases in melanization, cessation 
of growth and gross morpholgic changes in cloudman s-91 mouse melanoma 
cells. Growth ***inhi bition*** results from high levels of 

***cAMP*** while growth stimulation occurs with lower levels. During 
melanization, oxidation ***products*** of tyrosine are generated which 
are toxic to the cells. Genetic studies revealed that some of these 
processes are related through common biochemical pathways. This article 
reviews work of recent years on such regulatory mechanisms in melanoma. 
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AB Two hypophyseal lipolytic peptides, adrenocorticotropin (acth) and beta- 

***melanocyte*** - ***stimulating*** ***hormone*** (beta-MSH) , and 
the extrhypophyseal lipolytic peptide iif, were compared with regard to 
their effects on free fatty acid ***production*** and 3',5'-cyclic 
adenosine monophosphate ( *** c amp*** ) concentration in isolated rabbit 
and rat adipose tissue, and on adenylate cyclase activity in the tissue 
homogenates. acth at concentrations of 0.01 mug/ml or more increased 
lipolysis and *** cAMP *** levels in both tissues. beta-MSH at 
concentrations of 0.001 mug/ml or more increased lipolysis and 

***camp*** in the rabbit tissue, but a concentration of 10 mug/ml did 
not stimulate lipolysis and did not alter nucleotide concentration in the 
rat tissue. Peptide iif at 0.01 mug/ml or more stimulated lipolysis in 
rabbit adipose tissue and caused an accumulation of *** cA mp*** . a 
concentration of 100 mug/ml failed to stimulate free fatty acid 

***production*** in the rat tissue and the *** cAMP *** level was also 
unaffected, in a medium containing 7.6 mEq/1 of Mg++ and no ca++, acth at 
0.1 mug/ml or more stimulated adenylate cyclase activity in both rabbit 



and rat adipose homogenates by 6- to 12-fold. This effect was 

***inhibited*** when Mg++ was replaced by ca++, Na+ or K+. beta-MSH 
stimulated adenylate cyclase in rabbit, but not in rat, adipose homogenate 
in Mg++-containing incubation midium; again, the effect on rabbit 
adenylate cyclase was suppressed when Mg++ was replaced by ca++, Na+ or 
K+. Peptide iif failed to influence adenylate cyclase in the rabbit 
tissue homogenate in the Mg++-containing, ca++-free medium; but when the 
medium contained 7.6 mEq/1 of ca++ in place of Mg++, 0.1 mug/ml or more of 
IIF caused a 4- to 15-fold increase in cyclase activity, iif did not 
affect cyclase in the rat tissue homogenate in the presence or absence of 
Ca++. The data are consistent with the conclusion that extrahypophyseal 
lipolytic peptide iif, as well as hypophyseal peptides acth and beta-MSH, 
accelerates lipolysis in susceptible adipocytes by stimulating adenylate 
cyclase to ***produce*** *** cAMP *** _ Tne effect of iif on cyclase 
requires the presence of exogenous Ca++; that of ACTH and beta-MSH 
requires exogenous Mg++. 
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AB Posttranscriptional processing of proopiomelanocortin (pomc) yields 
melanocortin peptides, which are involved in the regulation of energy 
balance in mammals. The sequence preservation of the main brain 
melanocortin, alpha- ***melanocyte*** - ***stimulating*** 

***hormone*** (alpha-MSH), suggests a conserved function throughout 
vertebrate evolution, we studied the involvement of the central 
melanocortin system in the control of food intake in the goldfish. In 
situ hybridization studies done following molecular cloning of pomc mRNA 
demonstrated positive POMC mRNA cell bodies exclusively expressed within 
the mediobasal hypothalamus, in the anterior, posterior and inferior part 
of the lateral tuberal nucleus and the medial region of the lateral recess 
nucleus, pomc expression is localized in brain areas appropriate for 
involvement in food intake and neuroendocrine regulation. Progressive 
fasting did not affect pomc mRNA expression levels. 

intracerebroventricular administration of [Nle(4), D-phe(7)] -alpha-MSH 
(NDP-al pha-MSH) , a universal melanocortin agonist, within nanomolar range, 
dose-dependently inhibited food intake 2 h after treatment. The results 
show for the first time a functional melanocortin system in fishes that 
participates in central regulation of food intake. The conserved central 



expression pattern of pomc mRNA and role of MSH peptides in physiological 
regulation of food intake suggests that melanocortin functions were gained 
early in vertebrate evolution. 
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MSH inhibitors characterized by contg., as the active ingredient, di- or 

***tri peptide*** derivs. having a specific ***naphthyl *** group or 
salts thereof, or a MSH inhibiting compd. showing a 50% inhibitory concn. 
(IC50) on cAMP prodn. of 100 nm or less. These inhibitors can inhibit 
pigmentation, prevent, ameliorate or treat immunopathy or 
immunodeficiency, or regulate body wt. by controlling appetite. These 



inhibitors are usable in ***cosmetics*** and skin ***prepns*** . 
for external use. Moreover, they can be easily produced and have a high 
storage stability. 
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AB Title inhibitors I (Rl = alkenyl; R2-R5 = OH, cl-4 alkyloxy, cl-4 acyloxy) 
and/or their physio! . acceptable salts are useful for skin-lightening 
cosmetics and for treatment of abnormal skin pigmentation in inflammation 
and/or immune diseases. Thus, sophoraflavanone G at 15 mM remarkably 
inhibited .alpha. -MSH. 
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